We present and constrain a cosmological model where the only component is a pressureless fluid with bulk viscosity as an explanation for the present accelerated expansion of the universe. We study the particular model of a bulk viscosity coefficient proportional to the Hubble parameter: ζm = ζH, where ζ = constant. The possible values of ζ are constrained using the SNe Ia Gold 2006 sample, the CMB shift parameter R from the three-year WMAP observations, the Baryon Acoustic Oscillation (BAO) peak A from the Sloan Digital Sky Survey (SDSS) and the Second Law of Thermodynamics (SLT). It was found that this model is in agreement with the SLT using only the SNe Ia test. However when the model is constrained using the three cosmological tests together (SNe+CMB+BAO) the results are: 1.-The model violates the SLT, 2.-It predicts a value of H0 ≈ 53 km · sec −1 · Mpc −1 for the Hubble constant, and 3.-We obtain a bad fit to data with a χ We present a flat cosmological model which component is a pressureless fluid made of baryon and dark matter components with a bulk viscosity coefficient ζ m proportional to the Hubble parameter, i.e., ζ m = ζH, where ζ = constant and H is the Hubble parameter, to explain the present accelerated expansion of the universe. The subscript "m" stands for matter with bulk viscosity. A bulk viscosity coefficient can produce a positive term in the second Friedmann equation that induces an acceleration [1, 2] (i.e.,ä ≥ 0 , with a denoting the scale factor and the dots derivatives with respect to the cosmic time). Similar models or analysis have been proposed also in [2, 3, 4, 5, 6] .
We present a flat cosmological model which component is a pressureless fluid made of baryon and dark matter components with a bulk viscosity coefficient ζ m proportional to the Hubble parameter, i.e., ζ m = ζH, where ζ = constant and H is the Hubble parameter, to explain the present accelerated expansion of the universe. The subscript "m" stands for matter with bulk viscosity. A bulk viscosity coefficient can produce a positive term in the second Friedmann equation that induces an acceleration [1, 2] (i.e.,ä ≥ 0 , with a denoting the scale factor and the dots derivatives with respect to the cosmic time). Similar models or analysis have been proposed also in [2, 3, 4, 5, 6] .
A bulk viscous matter-dominated universe The energy-momentum tensor of a fluid composed by only matter (hereinafter we call matter to baryon and dark matter components together) with bulk viscosity ζ m is defined by T µν = ρ m u µ u ν + (g µν + u µ u ν )P * m , where P * m ≡ P m − 3ζ m (ȧ/a) (see e.g. [1] ). Here P m is the pressure of the matter fluid and the function a the scale factor. The four-velocity vector u µ is that of a comoving observer that measures the pressure P * m and the density ρ m of the matter fluid. Assuming pressureless matter P m = 0 implies P * m = −3ζ m (ȧ/a). On the other hand, the conservation of energy has the form a(dρ m /da) = 3 (3ζ m H − ρ m ), where H ≡ȧ/a is the Hubble parameter. Using the ansatz ζ m = ζH for the parametrization of the bulk viscosity 
where H 0 is the Hubble constant. In this model the matter density parameter is Ω 
Cosmological tests
We constrain the possible values of the bulk viscositỹ ζ using the following cosmological tests: the Gold 2006 SNe Ia data sample [7] composed by 182 SNe Ia, the Cosmic Microwave Background (CMB) shift parameter 'R' from the three-year WMAP observations [8] , the Baryon Acoustic Oscillation (BAO) peak 'A' from the Sloan Digital Sky Survey (SDSS) [9] and the Second Law of Thermodynamics (SLT) [1] .
For the SNe Ia test it is defined the observational luminosity distance [10, 11] The CMB shift parameter R is defined as
′ , where Z CMB = 1089 is the redshift of recombination [8, 12] . The observed value of the shift parameter R is reported to be R obs = 1.70 ± 0.03 [8] .
From the SDSS data, we use the baryon acoustic oscillation (BAO) peak A
, where z 1 = 0.35 [9] . The observed value of SDSS-BAO peak is A obs = 0.469 ± 0.017 [9] . 2 . The law of generation of local entropy in the space-time is found to be
, where T is the temperature, ∇ ν s ν is the rate at which entropy is being generated in a unit volume. The second law of thermodynamics can be written as T ∇ ν s ν ≥ 0 which implies that 3Hζ m ≥ 0. Since H is positive in an expanding universe then ζ m = ζH has to be positive in order to preserve the validity of the second law of thermodynamics. Thus, in the present model a necessary condition isζ ≥ 0.
Constraining the bulk viscous cosmological model We compute the best estimated values and "the goodness-of-fit" ofζ and H 0 to the data through χ 2 -minimization, using SNe Ia test alone, and also considering the joint SNe Ia, CMB and BAO tests together. Then we compute the confidence intervals for (ζ, H 0 ) to constrain their possible values. We obtain as best estimates using only the SNe Ia test:ζ = 1.43 ± 0.12 and H 0 = 61.758 ± 0.86, with a χ Therefore, we conclude of this model that:
• In order to have a viable model for explaining the observed accelerated expansion of the universe, the bulk viscosity of the fluid with the ansatz considered in the present work should be triggered in recent times (z 2).
• Since the CMB and BAO tests have information for very large redshifts (z ≫ 2) and due to the fact of that this model has a bad fit and violate the second law of thermodynamics when we test it using the joint SNe Ia, CMB and BAO tests then we conclude that this is not viable if it is extrapolated for early times of the universe as suggested in [5] .
